The enterprise resource planning (ERP) is an integrated set of programs that provide support for core business processes, such as production, input and output logistics, finance and accounting, sales and marketing and resource. It is important to select an ERP that adapt with organization requirements. This paper presents a method for selecting a suitable ERP system based on fuzzy logic. This model has 3 inputs: functionality, cost and vendor support. These inputs are criteria for selecting suitable ERP for organization. We use triangular fuzzy membership function for each criterion and develop a Mamdani inference system.
Introduction
The enterprise resource planning (ERP) is an integrated set of programs that provide support for core business processes, such as production, input and output logistics, finance and accounting, sales and marketing and resource [1, 2] . In other words, an ERP system is the information backbone of an organization and reaches into all areas of the business and value-chain [3] . Since it has a long and problematic implementation process, and is a very expensive investment, due to the high costs and risks in this systems it is important to select an ERP that adapt with organization requirements [4, 5] .ERP selection is a complex process that need identification criteria and choosing a suitable and reliable approach for select an alternative from the available options. On the other hand the failure of an ERP project can cause the negative effects on organizational processes and bring irreparable damage for organization [6] .
A successful ERP project involves managing business process change, selecting an ERP software system and a co-operative vendor, implementing this system, and examining the practicality of the new system [7] . Owing to the complexity of the business environment, the limitations in available resources, and the diversity of ERP alternatives, ERP system selection is tedious and time consuming. However, given the considerable financial investment and potential risks and benefits, the importance of a pertinent ERP system selection cannot be overemphasized. Hence, it is important to make a healthy selection about which ERP fits the organization the most [8] [9] [10] . This paper presents a method for selecting a suitable ERP system based on fuzzy logic. This model has 3 inputs and 1 output. We use triangular fuzzy membership function for each criterion. Three criteria: functionality, cost and vendor support to evaluate the alternatives was presented.
The organization of this paper is as follows: in section 2 we have a review on related works about criteria and methods for ERP selection. In section 3 we introduced proposed approach for ERP selection. In section 4 we have conclusion and future work.
Related Works
Recently many works in ERP selection is proposed, some of those presented a set of factors that important for ERP selection and a few of those presented methods based on mathematic approaches, fuzzy logic and AHP. In this section we introduce this works.
In [11] introduced seven criteria for ERP selection. Some of those (Reliability and Functionality) are based on quality metrics in software and some of those are related to organization such as: cost, ease of use, ease of customization and ease of implementation and vendor reputation is criteria for vendors.
In [12, 13] 13 criteria for ERP selection introduced. Functionality, reliability, fit with business process of organization, cost, level of customization, vendor support, compatibility, availability, vendor reputation, technology, module integration, fit with parent/allied organization system. This work has not an approach for ERP selection, only introduced criteria that important in ERP selection.
In [14] proposed an approach for select suitable ERP for organization based on AHP. In this method they assigned weights to criteria, finally they select ERP software from Created hierarchy. They Identified 9 attributes. Costs, implementation time, functionality, user friendliness, flexibility, reliability, vendor reputation, vendor technical capability, vendor service. Each attribute can be split into evaluation items. They use analytic hierarchy process to estimate weights for the criteria.
In [15] used analytic network process and fuzzy numbers for select a suitable ERP for organization. Their criteria are: license fee, vendor support, maintenance cost, infrastructure cost, vendor good reputation, vendor consulting performance, R&D capability, technical-support capability, training performance, upgrade ability, ease of integration, easy of in-house development, module completion, function fitness, security level, stability, recovery ability, easy of operations, easy of learning, standardization, integration of legacy systems, easy to maintain. In [16] a fuzzy logic approach for ERP selection is proposed. In this method they used 27 criteria such as: possibility of applying industry solutions, credibility of the system, the capacity to integrate the ERP with the current IS/IT, trust in the ERP system, modularity, adaptation of the ERP to the current system needs, capability of the ERP system to offer information on time, intuitiveness of the ERP system, software costs, consultation costs, maintenance costs, hardware requirements, specialist team requirements, high average implementation time, parameter complexity, project planning, possibility of objectively defining the concepts, employee continuing education, average age of the personnel, continuing education of the decision-making group, suggestions/recommendations made by the users, traditional organizational culture, complexity of the organizational structure, high performance, number of employees/company size, traditional organizational strategy, complexity of organizational processes. In [17] used data envelopment analysis to evaluate mid-level ERP packages. They utilized an extensive study of the available features and functions and performance of various mid-level packages in these features and functions. Regarding the analysis, the following criteria were used: service and support, training, scalability, implementation flexibility, integration, manufacturing process, core financials, purchasing and sales, human resource process, international tax support, average cost of packages, support fees, training fees and average implementation.
In [18] used in an analytic hierarchy process model to ERP selection. They used 4 criteria: function and technology, strategic fitness, vendor's ability and vendor's reputation.
In [19] used fuzzy logic for ERP selection. In this method, recommended ERP packages and vendors were compared by a Fuzzy-AHP system.
Proposed Approach
First of all, we review some basic definitions of fuzzy sets.
A fuzzy set ̃ in a universe of discourse X is characterized by a membership function ̃( ) which associates with each element x in X a real number in the interval [0, 1]. The function value ̃( ) is termed the grade of membership of x in ̃. Figure 1 shows a fuzzy number [20] 
Definition1.
A fuzzy set ̃ of the universe of discourse X is convex if and only if for all x1, x2 in X, [21] ̃( 1 + (1 − ) 2 ) ≥ (̃( 1 ) +̃( 2 ), Where ∈ [0,1]. Definition2. A fuzzy set ̃ of the universe of discourse X is called a normal fuzzy set implying that [22] ∃ ∈ ,̃( ) = 1 A fuzzy number ̃ is a fuzzy subset in the universe of discourse X whose membership function is both Convex and normal. [23] A triangular fuzzy number ̃ can be defined by a triplet ( 1 , 2 , 3 ) shown in Figure 2 show the membership function ̃( ) is defined as
In this paper we use triangular fuzzy membership function for each criteria. Three criteria: functionality, cost and vendor support to evaluate the alternatives was chased [24, 25] . 
Degree of ERP Selection Table 2 Figure 5 shows the membership functions. Table 2 In order to measure level of selected ERP (ERPSel), which is the main objective of our model, there three members functionality, cost and vendor support contributing in the selecting of any alternative. As a solution of this problem, we have used fuzzy logic and have designed 96 fuzzy rules (4 membership functions of functionality * 4 membership functions of cost * 6 membership functions of vendor suport).
Here, mamdani method for defining fuzzy rules is used, which is used for nonlinear equations. These rules are designed on the basis of experience and expertise knowledge of the field that's why these are also known as knowledge base. For sample, some of the rules are listed in figure 6 as rule viewer. 
CONCLUSION AND FUTURE WORK
An ERP system is the information backbone of an organization and reaches into all areas of the business and value-chain. Since it has a long and problematic implementation process, and is a very expensive investment, due to the high costs and risks in this systems it is important to select an ERP that adapt with organization requirements. This paper presents a method for selecting a suitable ERP system based on fuzzy logic. This model has 3 inputs and 1 output. We use triangular fuzzy membership function for each criterion. Three criteria: functionality, cost and vendor support to evaluate the alternatives was presented.
In future work, we want to propose a method based on Adaptive-Network-based Fuzzy Inference Systems (ANFIS) for ERP selection. ANFIS uses a hybrid learning algorithm to identify parameters of Sugeno-type fuzzy inference systems. It applies a combination of the least-squares method and the back propagation gradient descent method for training fuzzy inference system (FIS) membership function parameters to emulate a given training data set. ANFIS can also be invoked using an optional argument for model validation. The type of model validation that takes place with this option is a checking for model over fitting, and the argument is a data set called the checking data set. So, we want to develop a system based on ANFIS for ERP selection.
